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A 

Short  Acc  ount 

O  F  T  H  E 

Nature  and  Ufe  of  Spectacles. 

MY  Defign  in  t"be  following  Tract:  is 
to  explain  the  Structure  of  the  Eye, 
and  the  Nature  of  Vifion,  fo  far  as 
is  neceffary  to  underhand  the  Ufe  and  Ad¬ 
vantage  of  Spectacles.  The  Method  of 
c'hufing  the  bed:  Sort  of  Glades,  and  fuch  as 
are  fuitable  to  the  different  Defects  of  the 
Eye  in  different  Perfons ;  and  to  recommend 
a  Kind  of  Glafs,  for  this  Purpofe,  much  pre¬ 
ferable  to  any  that  has  been  hitherto  made 
ufe  of. 

The  Nature  of  Vifion,  and  Ufe  of  Spec¬ 
tacles,  will  be  bed  explain’d,  by  the  com¬ 
mon  Experiment  of  the  dark  Room,  or  as 
it  is  ufually  called  the  Camera  Ob f cur  a ,  which 
is  this.  In  any  Room  that  is  pretty  much 
darken’d,  let  an  Hole  be  made  in  the  Win- 
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daw- Shutter,  in  which  Hole  place  a  convex 
Lens,  or  round  globular  Glafs  3  then  hold¬ 
ing  a  Sheet  of  white  Paper  within  the 
Room,  at  a  proper  Diftance  from  the  Hole, 
(which  you  will  find  by  Tryals)  you  will 
fee  on  the  Paper  the  Pidures  of  all  Objeds 
before  the  Hole,  both  in  their  juft  Propor¬ 
tions,  and  in  their  proper  Colours,  only 
they  will  be  upfide  down.  If  the  Paper  remain 
in  the  fame  Place,  and  in  the  Room  of  the 
aforefaid  convex  Glafs,  or  Lens,  one  that 
is  flatter  be  ufed,  the  Pidure  upon  the  white 
Paper  will  then  be  confuted  3  but  by  placing 
a  convex  Spedacle-Glafs  before  the  Lens  of 
a  due  Convexity,  the  Image  on  the  Paper 
will  again  be  render’d  diftind.  If  a  more  con¬ 
vex  Lens  than  the  firfi:  be  ufed,  the  Image  on 
the  Paper  will  again  be  confus’d,  but  may 
be  render’d  diftind,  by  placing  in  this  cafe 
a  concave  Spedacle-Glafs  before  the  Lens. 

This  Experiment  exadly  reprefentsJ  the 
Manner  of  Vilion  by  the  Eye  3  for  the  Eye 
is  of  a  globular  or  convex  Form,  refembling 
the  Lens  plac’d  in  the  Hole  in  the  Window- 
Shutter,  the  outfide  Coat  of  which  is  call’d  the 
Cornea ,  and  gives  the  convex  Shape  to  the 
aqueous  or  watery  Humour  contain’d  with¬ 
in  it:  On  the  Bottom  of  the  Eye  is  expanded 
a  fine  Membrane  call’d  the  Retina ,  which 
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-rfcfembles  the  white  Paper  mentioned  in  the 
Experiment;  on  this  Membrane  the  Pictures 
of  all  external  Objects  are  form’d.  When 
the  Pictures  are  form’d  diftindt  on  the  Reti¬ 
na  then  the  Object  appears  clear  and  di- 
ffindt ;  if  the  Pictures  on  the  Retina  are  con- 
fufed,  then  the  Objedt  appears  hazy  and 
confufed.  This  Account  of  the  Eye,  and 
the  Caufc  of  Vifion,  is  farther  confirm’d  by 
thefe  Arguments  ;  that  Anatomifls,  wheri 
they  have  taken  off  from  the  Bottom  of  the 
Eye,  that  outward  and  thickeftCoat  call’d  the 
Dura  Mater ,  can  then  fee  the  Pictures  of 
Objedts  lively  painted  on  the  Retina.  And 
thefe  Pictures  propagated  by  Motion  along 
the  Fibres  of  the  optick  Nerves  into  the 
Brain,  are  the  Caufe  of  Vifion.  For,  ac¬ 
cording  as  thefe  Pidtures  are  perfedl  or  im¬ 
perfect,  the  Objedt  is  feen  perfedtly  or  im- 
perfedtly.  If  the  Eye  be  ting’d  with  any 
Colour,  (as  in  the  Difeafe  of  the  Jaundice) 
fo  as  to  tinge  the  Pidtures  in  the  Bottom  of 
the  Eye  with  that  Colour,  then  all  Objedts 
appear  ting’d  with  the  fame  Colour. 

From  hence  we  (hall  eafily  fee  the  Ufe  of 
Spectacles ,  for  the  Humours  of  the  Eye  de¬ 
cay  by  old  Age,  fo  as  by  fhrinking  to  make 
the  Cornea  grow  flatter  than  before,  in 
which  Cafe  the  Light  will  not  be  refradted 
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enough,  and  for  want  of  a  fufficie'nt  Re- 
fradtion  will  not  converge  to  the  Bottom  of 
the  Eye,  but  to  fome  Place  beyond  it;  and 
by  Confequence  will  paint  in  the  Bottom  of 
the  Eye  a  confufed  Picture,  and-  according 
to  the  Indiflindlnefs  of  this  Pidlure  fha  Ob¬ 
ject  will  appear  confufed,  juft-  as  the  Image 
on  the  Paper  became  confufed,  when  a 
Lens  flatter  than  jufl,  was  fubflituted.  in  the 
Room  of  the  right  one. 

This  is  the  reafon  of  the  Decay  of  Sight 
in  old  Men,  and  fhews  why  their  Sight  h 
mended  by  Spedlacles.  For  the  convex 
Glades  fupply  the  Defedlof  Plumpnefs  in  the 
Eye  and  by  increafing  the  RefradHona 
make  the  Rays  converge  fooner,  fo  as  to 
convene  diflinclly  at  the  Bottom  of  the  Eye, 
if  the  Glafs  has  a  due  Degree  of  Convexity, 
exadlly  in  the  fame  manner  as  the  Defedt  of 
the  too  flat  Lens  was  corredled,  and  the 
Pidlure  render’d  diflindl,  by  placing  a  Spec- 
tacIe-Glafs  of  due  Convexity  before  it. 

And  the  contrary  happens  in  fhort-fighted 
Men,  whofe  Eyes  are  too  plump ;  for  the 
Refradlions  being  now  too  great,  the-  Rays 
converge  and  convene  in  the  Eyes  before" 
they  come  at  the  Bottom ;  and  therefore 
the  Pidlure  made  in  the  Bottom,  and  the  Vi- 
fion  c&ufed  thereby,  will  not  be  diftindl,  un- 
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fcfs  the  Plumptiefs  of  the  Eye  be  taken  off, 
and  the  Refraction  diminiih’d  by  a  concave 
Glafs  of  a  due  Concavity,  juft  as  the  Con- 
fufton  of  the  Image  occafton’d  by  the  Ufe  of 
too  convex  a  Lens  was  remedied,  by  placing 
a  Spectacle-Glafs  of  a  due  Concavity  before 
it. 

This  in  general  is  the  Manner  in  which  the 
Defects  of  the  Eye  are  remedied  by  the  ufe 
of  Glades.  But  thefe  Defe&s  are  neither 
the  fame  in  different  Perfons  of  the  fame 
Age,  nor  in  the  fame  Perfons  at  different 
Ages.  The  Defcdls  of  the  Eye  are  partly 
natural,  and  partly  arife  from  Habits  of 
looking  either  at  very  remote,  or  very  near 
Objects ;  in  the  former  Cafe  we  flatten  the 
Eye  a  little,  in  the  latter  we  draw  it  tip  into  a 
more  convex  Form  to  fee  diftinblly  *  and  by 
Habit  the  Eye  will  acquire  and  retain  that 
Form,  and  will  have  a  fix’d  Shape,  either  too 
flat,  or  too  globular  for  Objects  at  a  mode¬ 
rate  Diftance.  We  fee  this  confirm’d  by 
every  Day’s  Experience,  for  Engravers, 
Watchmakers,  Chafers,  by  frequently 
forcing  their  Eyes  into  too  convex  a  Form, 
to  fee  minute  Objects  very  near,  at  laft  have 
their  Eyes  fix’d  in  this  Form,  and  become 
fhort-fighted,  especially  if  they  are  ufed  to 
thefe  Bufinefies  very  young,  while  the  Coats 
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of  the  Eye  are  tender  and  pliable.  On  tile 
contrary,  Sailors  and  Hufbandmen,  by  look- 
ing  out  for  diftant  Objects,  are  rarely  or 
ever  fhort-fighted,  and  want  the  Afiifiance 
of  convex  Glades  very  foon,  becaufe  the 
Kabit  of  flattening  the  Eye  to  fee  remote 
Objects,  at  lafl  fixes  it  in  this  Form. 

From  hence  we  may  fee  that  the  Defers 
of  all  Perfons  Eyes  will  likely  alteih,  accord¬ 
ing  as  they  accufiom  themfelves  to  fuch  Fla- 
bits  as  may  either  increafe  or  diminiffi  theie 
Defeats.  Befides  this.  Age  itfelf  alters  the 
Form  of  the  Eye,  making  the  Eyes  of  moft 
Perfons  grow  flatter,  efpeoially  thofe  who 
fee  well  at  a  moderate  Difiance,  when  young 
Perfons,  naturally  fhort-fighted,  feldom  find 
any  confiderable  Alteration  in  the  Eye  ;  but 
when  they  do  alter,  I  have  obferved  that 
they  oftener  grow  more  fhort-fighted  than 
otherwife. 

Since  therefore  the  Defeats  of  the  Eye> 
and  the  Glaffes  proper  to  remedy  thefe  De¬ 
fers  vary  fo  much,  both  in  different  Per- 
fons  and  different  Ages,  I  fhall  now  lay 
down  fome  Rules,  by  which  every  one  may 
chufe  not  only  good  Glaffes  in  their  Kind  ; 
but  fuch  too,  as  are  beft  fuited  to  the  Form 
and  Shape  of  their  own  Eye.  Every  good 
f  ve  has  one  certain  Difiance  (or  nearly  fo) 

of 


[  9] 

of  feeing  a  common  Print  to  read  with  Eafe; 
When  the  Eye  begins  to  grow  too  fiat,  you 
will  find  yourfelf  obliged  to  hold  your  Book 
at  a  greater  Diftance  ;  you  may  obferve  aifo, 
that  if  you  read,  write,  or  work  any  long 
Time,  a  fort  of  Dizinefs  like  a  Cobweb  will 
appear  before  your  Eyes,  or  if  you  read  by 
a  Candle  you  find  it  neceBary  to  hold  the 
Paper  behind  it. 

Thefe  are  Signs  of  the  want  of  Spectacles, 
and  whenever  this  appears  to  be  the  Cafe, 
no  Perfon  fhould  be  without  them  ;  for  your 
Endeavours  to  fee  what  you  cannot  without 
great  Difficulty,  Brains  and  weakens  the 
Eye,  and  by  this  you  receive  more  Injury 
in  a  Month  or  two,  than  perhaps  you  other- 
wife  would  do  in  as  many  Years,  with  the 
Affiftance  of  fuch  Glades,  as  would  fupply 
that  Defect,  and  render  the  Vifion  diBindt 
and  eafy. 

The  next  Thing  then  to  be  confldered  is, 
what  Degree  of  Convexity  is  fufficient  to 
fupply  this  Defedl.  In  order  to  make  a 
proper  Choice,  -hold  a  fmall  Print  at  the  Di- 
Ban  ce,  at  which  you  was  ufed  to  read  di- 
Bindfly,  when  your  Eyes  were  good,  which 
with  moB  People  is  about  nine  or  ten  Inch¬ 
es,  then  chufe  a  Pair  of  Spectacles  of  fuclyi 
Degree  of  Convexity  as  render  the  Letters 
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zs  plain  as  they  ufed  to  appear  before  your 
Sight  was  defective ;  if  you  chufe  them  too 
young,  i.  e.  not  convex  enough,  they  will 
fcarce  remedy  the  Defebt  of  the  Eye  ;  and 
you  will  not  fee  didindtly,  unlefs  the  Print 
is  fo  far  off,  that  the  Letters  will  appear  too 
frnall  to  be  read.  If  you  chufe  them  too  old, 
that  is  too  convex,  you  will  then  be  obliged 
to  flatten  the  Eye  to  compenfate  the  over 
great  Convexity,  and '  thereby  be  in  danger 
of  increafmg  that  Defect,  which  Age  natu¬ 
rally  brings  on. 

But  in  many  curious  Pieces  of  Workman¬ 
ship,  there  is  an  abfolute  Neceflity  of  view¬ 
ing  the  Objedi  under  a  larger  Angle,  that 
the  mod  minute  Parts  may  be  obferv’d.  In 
this  cafe,  Glades  of  a  larger  Convexity  may 
be  ufed,  and  if  the  Work  be  brought  nearer 
to  the  Eye,  its  Form  will  not  be  much  al¬ 
tered,  but  the  fhorter  time  thefe  Objects  are 
view’d  the  better. 

For  fhort-fighted  Perfons,  the  bed  way  is 
to  look  through  a  concave  Lens  at  feme  di¬ 
stant  Objedt,  and  the  lead  Concave  of  all 
the  Glades,  through  which  you  can  fee  it  di- 
dindily,  is  the  bed.  I  divide  all  my  Glades 
into  20  Degrees,  mark’d  i,  2,  3,  and  fo 
on.  When  a  Perfon  has  fitted  himfelf,  I 
fet  down  his  Name,  with  the  Number  of  the 
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Glafs  chofen,  which  prevents  any  mor£ 
Trouble  of  Tryal,  or  even  going  for  it ; 
but  fuch  Perfon  may  be  fupplied  by  fending 
a  Servant  or  Letter,  unlefs  any  material  Al¬ 
teration  of  the  Ey'e  fhould  happen. 

A  Perfon  whofe  Refidence  is  in  the  Coun¬ 
try,  and  has  no  Opportunity  of  making  that 
Tryal,  may  nearly  as  well  be  fitted  by  the 
following  Method  ;  viz.  Let  the  Perfon  take 
a-  common  Print,  and  move  it  to  the  Eye, 
till  he  fees  difiindil'y,  then  meafure  the  ex¬ 
act  Dhiance  from  the  Eye  to  the  Paper  :*  By 
fending  an  Account  of  that  Difiance  to  any 
Perfon  in  the  Trade,  they  may  be  fitted  to  a 
fufficient  Degree  of  Exactness. 

I  come  now  to  point  out  the  Defects  of 
the  Glades  themfelves,  and  the  way  of  dif- 
covering  thefe  Defects.  Now  thefe  are  ei¬ 
ther  a  falfe  Figure,  Veins  in  the  Glafs,  or 
the  Colour  of  it.  And  firft  for  the  Figure. 
Take  any  common  Print,  lay  it  on  a  Table, 
then  hold  the  Spectacles  in  your  Hand  at  a 
good  Difiance  from  the  Eye,  and  looking 
through  them,  remove  them  gradually  from 
the  Paper,  till  the  Spectacles  are  at  the  focal 
Di fiance  from  it,  which  in  a  convex  Glafs 
is  fomewhat  nearer  to  the  Print,  than  the 
Point  at  which  it  begins  to  appear  confuted. 
li  the  Spectacles  are  falfe,  the  Object  through 
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the  Middle  of  the  Glafs  will  appear  regular 
and  didindl,  but  through  the  Edges  didorted 
and  confided.  Thus  if  you  view  any  crofs 
Lines,  which  form  fmall  Squares  through  a 
falfe  ground  Glafs,  the  Squares  in  the  Mid¬ 
dle  will  appear  with  drait  Sides,  didindi,  , 
and  all  of  a  Size ;  but  thofe  near  the  Edges, 
with  crooked  Sides,  of  a  different  Bignefs^ 
and  confufed  ;  fo  that  the  whole  Appear¬ 
ance  will  neither  be  like  the  Original,  non: 
all  Parts  of  it  didindl  at  the  fame  Didance. 

If  you  view  it  through  a  true  Glafs,  it  will 
be  perfectly  like  the  original  Figure,  only 
bigger,  and  didindt  in  every  Part.  And  as 
you  gradually  remove  the  Glafs  beyond  the 
Focus,  all  Parts  of  the  Objedt  will  become 
indidindt  together. 

To  difcoverthe  Veins  in  convex  Glades, 
place  a  Candle  from  you  about  five  or  fix 
Yards,  then  looking  through  the  Glafs  move 
it  from  your  Eye,  till  you  fill  it  full  of 
Light,  and  you  will  then  difcover  every 
Vein  and  Speck  in  it.  Thefe  Veins  always 
didort  Objedls,  and  in  the  Objedt  Glades  of 
Telefcopes  and  Microfcopes  are  efpecially 
mifchievous,  fince  all  thefe  Errors  are  much 
magnified  by  the  Eye-Glafs.  Specks  differ 
from  Veins ;  for  Specks  are  only  fmall  o~ 
pake  Spots,  which  do  not  didort  the  Ob- 
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ject,  but  only  intercept  an  inconfiderabie 
Part  of  the  Light  coming  from  it. 

For  the  Colour  of  Glafs,  the  whited:  has 
been  generally  made  ufe  of  for  Spectacles, 
but  I  am  inclin’d  on  many  Accounts  to  pre¬ 
fer  another  Sort  before  it,  or  any  other  Ma¬ 
terial  that  has  been  made  ufe  of  for  this  Pur- 
pofe :  For  the  common  white  Glafs  gives 
an  offenfive  glaring  Light,  very  painful  and 
prejudicial  to  the  Eyes ;  infomuch,  that 
l'ome  advife  green  or  blue  Glafs,  tho’  it 
tinge  every  Object  with  its  own  Colour,  ra¬ 
ther  than  this  white  Sort.  That  which  I 
would  recommend,  is  of  a  finer  Compofition 
than  any  commonly  ufed  ;  its  Colour  is  the 
fined:  of  any,  and  being  a  little  ting’d  with 
Blue,  it  takes  off  the  glaring  Light  from  the 
Paper,  and  renders  every  Object  fo  eafy 
and  pleafant,  that  the  tendered  Eye,  may 
thro’  it  view  any  thing  intently,  without 
Pain.  But,  befides  this,  there  are  many 
other  Reafons  for  rejecting  the  common 
white  Glafs,  for  ’tis  of  a  fofter  Body  than 
any  other,  and  will  not  receive  fo  true  a 
Figure  in  the  polifhing,  as  a  Glafs  of  a 
harder  Nature  will,  neither  will  the  Polifh 
itfelf  be  fo  fine  and  beautiful,  nor  of  fo  long 
Continuance  ;  for  if  it  lies  by  any  conside¬ 
rable  Time,  it  will  change  to  a  reddidi  Co¬ 
lour, 
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lour,  which  is  owing  to  the  Nature  of  the 
Materials  it  is  compofed  of;  befides,  this 
Sort  of  Glafs  is  generally  found  to  be  very 
full  both  of  Specks  and  Veins;  infomuch, 
that  one  can  hardly  fee  any  Spectacles  made 
of  this  Sort  of  Glafs  that  are  free  from  it. 
That  which  I  would  here  recommend  is  of 
an  harder  Nature,  luch  as  will  receive  a  - 
true  Figure,  and  will  take  a  very  fine  and 
high  Polifh,  is  perfectly  tranfparent,  and 
the  freed  of  any  from  Veins  and  Specks. 

I  have  always  found  this  much  preferable  to 
any  other  Sort,  both  in  Telefccpes  and  Mi- 
crofcopes,  where  the  lead  Faults  are  dif- 
cernable,  efpecially  in  the  ObjeCt-Glafs, 
where  every  Error  in  the  Xmage,<they  form,  is 
greatly  magnified  by  the  Eye-Glafg. 

Brazil  Pebbles,  and  Rock  Crydal  Stones 
are  much  cried  up  by  fome  for  Spectacles ; 
they  are  indeed  very  hard,  and  therefore 
will  take  a  true  Figure  and  a  good  Polifh ; 
hut,  befides  a  glaring  Whitenefs,  all  thefe 
Stones  have  a  Grain  much  like  the  Xiland 
Crydal  * ;  and  not  only  a  Grain,  but  like 
that  too,  a  double  Refraftion,  fo  that  all  Ob¬ 
jects  appear  double :  Thus  indead  of  one 
Letter  there  will  appear  two,  one  over  the 
other.  What  Confufion  this  mud  occafion 
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in  the  Print  of  a  Book  may  be  eafily  guefs’d 
at ;  and  tho’  this  is  fometimes  not  great,  fo 
that  the  Letters  are  not  much  confuted, 
yet  it  will  occafion  an  Hazinefs  and  Indi- 
dindtnefs,  very  like  that  of  fome  Copper- 
Plate  Prints,  which  have  been  moved  a 
little  on  the  Plate  while  they  were  printing 
off.  If  any  one  has  a  Mind  to  be  .fully  fa- 
tisfied  of  the  Fitnefs  of  thefe  Bodies  for 
Spectacles,  let  him  try  to  ufe  them  for  the 
ObjeCl-Glafs  of  a  Telefcope.  Every  one 
converfant  in  Opticks  knows,  the  greated 
ExaClnefs  in  Figure,  the  moft  perfect  Free¬ 
dom  from  Veins,  and  the  cleared:  Sub¬ 
dances  are  always  requifite  to  make  a  good 
ObjeCt-Glafs  in  along  Telefcope.  But,  if 
thefe  Subfiances  are  fo  far  from  being  pre¬ 
ferable,  that  they  are  the  worfl  of  all  others 
for  that  Purpofe,  fo  that  it  is  fcarce  pofhble 
to  make  any  Telefcope  at  all  with  them; 
they  mufl,  ofCourfe,  be  the  word:  of  all  others 
for  Spedlacles  too,  tho’  their  Faults  are  not 
fo  eafily  difeern’d  in  fo  fimple  an  Indrument. 
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